Response of bladder smooth muscle cells to obstruction: signal transduction and the role of mechanosensors.
Bladder hypertrophy and detrusor overactivity are well-known bladder responses to outlet obstruction. Mechanical stretch stress is considered the trigger inducing these responses in the urodynamically overloaded bladder. Several studies using an in vitro model of mechanical stress demonstrate that repetitive stretch stimulation of bladder smooth muscle cells results in increased expression of a variety of growth factors and other specific proteins. In the bladder smooth muscle cell, stretch-activated ion channels (SACs) and protein kinase C (PKC) sarcolemmal proteins may function as sensors for external mechanical forces. In particular, SACs couple mechanical stress to activation of c-jun NH2-terminal kinase, which leads to a rapid induction of nuclear transcription factors. PKC also may involve an indirect or direct regulation of nuclear events. In addition, mechanical stress may induce the release of angiotensin II in an autocrine fashion. These factors in turn stimulate expression of specific gene-encoding proteins, such as heparin-binding epidermal growth factor-like growth factor, nerve growth factor, and an isomer of cyclooxygenase-2, all of which have the potential to contribute to structural and functional alterations in the bladder after obstruction.